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La Mbfetra rfaa Alters* Scancmiqu^ 

!a !a£ au * I2S4 ar fer irsvec- ttwemton: 



ARR£T£: 

rstsr. par lag -3a^sstrz Tacter oaegiisn a Srrrailss, 



substitaea, 



qu'a^a declare ami- fait l'oW«t d'aae daaaeda da tewt 
am eaccr- aeacrdee 4 ze dour, depose* au = Sta^s-^ 
d'Aae-sae Is 2 aoflt 1971 , a° 163 5^? as an, ^ fc. ^ 
3iS=a=iak doat elie est l'ayanfe droit. 



te 13 aars ;«7 5 

PAR DEl^SanCM 3PSSAL£i 
U OB 
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DESCRIPTION 

3 59 5S0 ne 



BREVET BELGE 



•• ..it 



*E3 Z30¥ CZSCC.^ CGCtfT 



ayan± poxcr obje-fcs Acid? 3 4-3JQiao->3 9 5-di_~£ 



EI out si&ali * tont S9 ^ ^'.^ defflaEda 40 - fl , 

* "** T971 swia 18 *' l«a 349 m noa de 2.2. 
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3 59ocC 
- 2 - 



Li presents ingestion acncsme dss acldas 
4-aiai3o-5 t ^-diIiaZ o^-alkylglcQ.1 f 3 cues suistit^es corrsa- 
pcr.car.t a la. isr^ila : 




CD 

dans lamielle R rsprisenwa '<zz srouse ?.l>yl^ de 1 a ^ ato— 
aea ds carbons; C repr^sesta us §rcnpe acids carbcBC7licxii3 
de la ^oranls -CCCE 21: Iss sels d'aoditj op avec isi =cide; 
taa erottpe acids csfbosylicus substitue de la f crania -CCCR' 
at las aela d'additicn. srec ihi acide, oil sst a- ' oog e 
alkjla de 1 a 4 atcmes de cart one; ou ua gel d'acide ess*- 
bcs7lique da la ioraale -CCCK T cu X represents us metal 
alcalis, uc metal alcali^o-tsrrscs, le raiTr*, Is >ar, le 
size, la cobalt , 1$ nickel, xm grctrne arasanidm et anaBcnimn 
sttbsti"fcie comport airt tsi ^rcupe aiiyls ayant de 1 a ^ atomes 
de carbons, chacmi des 2 rsprssearss lad s p end amaag t un, atoms 
de cfalore, da brans, de Snor at* d r iodey at ci»et3i des T 
rsprssesrte icd^pendaameait de I'bydrogsne on un groupe al- 
kjla ifi 1 a 4 atones ds carbons * 
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Las cc^posss ds la foratila Z ci-dass^ sent das 
iiarbdcddas salactiveaeni: zct^z ccrtr- des -spscas da piaz- 
zas nc2 desirables, a- prese~ca da csrra^ias cuLt^t-s ^ - - 



3ss T aus^i ~c1t5h auz atapes da prsga;: 



ti.an cue ds pe^^i^a-jim,. Les eposes lascusls H 

e« zzz grc^pe alkrla ds 1 to 2 a-^as df? carbons dors^t 

3 c1 ^- 3 prafirae ds ecapeses, on- air=rs pr^daraa 
asx fait* des eposes dsns Zasqtials a a*r; — ^sups 

sSjji d3 : 2 *-cass ds ssrbcsa at r^scur. des _v 35-3 d- -ilcrs 

: \V : csi dw brine , 

ral r^'urdldae dass la pre sari: rie^c^a, la -a— a 
" alkTl -" ^ssd^s das raddsais; aliyha-slgp-a scxcvala^s 3a - 
ir^rss cczroreas-^ d-s radlcairr k c^zd^a drolls a- rsssi^i*- 
cc^aziarn: a i atcaes de carbase>, comma illusrra par des 
radical tt«t2qri», ^r/la, propyla, dscprspyla, tola, 
sec-ccr/Is cu tart-^ziyia. les. esprssslsns iS a*=si alsalds" 

"a£tal alcal^c-tsrrsra" sc=± ^nplayeas psur dasd^ar 
des aexara tels roe la soedtaa, la po-assdisa, la Idthdza, 
la Tiff^^ sdaa, la calcd'ja, on arslaguga. La tarae IT =alc ,T 
tal qt^-tdlise dars la prs 5 e-t *emoire dssd=e etcm» 
da colors, da arcae, da flu or ou d r lade, 

L'ersrasaian "3el d' addition avec ua acids" tails 

*x' employee dans la prases aancdr* ddsi^ie das sols d' ad- 
dition das acides picoli-iquas substdtaes dans lescuels a 
art id ^rropa -CCCE ou -CCGR' , avac ua acids tel que, par 
asaaxpla, 1'acdda <^orbydi^que, 1 'acids brvfcTdriqu f 
1'aeite dadlr/firi^, 1'acide anl^urdqqa, 1'acida phoapho- 
rique, 1'acide cltrdque, L'acide tilehlonflJtiQu, 1'a cd d e 
trichlorsc^tique, 1' acids Z^^ddcilor^pimLqrie, ou ana- 
logies* 
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Sans Is present zesodrs, iss sels d'amcndua 
s^^dt^iss ccacprecaerri:, par *2C5npis, les sels ds sie-thrl- 

sdna, ±L s^r/laEraor: y,:a , trd gtigrZ azacsd^s , n-gropjlsssacE 4 , 

ess radsciis ds c-3zccd-e ds dsscrdptdcn, 
las scsipcsas sntrsirc dazis Is cadrs da la dsrsnls ci-dessus, 
t3l5 cue ds^dnds cd-dassus, aer^r^, dsns la aui-a en pre- 



laa acides pds2~ ; gaga subff3d-=ues zutTass 
Teirsdcii se*ri g«ns^ilanss^ dss sclddas cz*d*t;add:L23 cu dsa 
Idcniddss pi-iseszazr: das ds~r=s varl=bi2s de solucdldti 
dans I'ssu ex dsns bearocoup da S6l73sta or^asdquss cottss^s 
-Sals qns 7 par sxsarals, l : 2^d-cna t .Is "3er=s=is, Iss zjlbuzs, 
Veishanol, X r ia'apr-apscol.-, analogues.. L^s csmnases de 
1 1 investdos. 3OTi± selscrzdTssien" actdda c erase hsrhdeddes a 
de dadilss ^iie d'appdd cardan* 

Lds prsdui-3 da Visrerrtdsa. qjid 3osrs das aeddes 
ld^r3S r c r asT-fl-ddr*, dss sanpeses dzm Isaquels Q est *jh 
radical -CCCE, scat ??s?sjr*s en dadsart rsa^d^ ibis inrrddins 
snbs^i-taee de *a$3n apprcprdas, da 1* forsula ; 




en) 
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dass Laquella ?„ I et 7 SO!ri c=E=3e c^-^ ^ ^ 
in ?g ~^"P . ? . - a da potassium dans da X'srcra^rza de 3 oci^ 
. acueus. 22=3 la reaction qui s'essuit, n 39 - 0 ^ 2 l-acide-' 
piasi^irKs scastitsa ir-rs r-schsrchs 2~ du. .f^, i=3 C labi s 
co=ie 5cu5-?rscj^.t. La propcr-ticn azarta da ciacus das 
-~-- c ~--- ^^s^ss =';st?£s c:riticua. Cs?e = cs=3, ii a«r5 
scuiaitaiia qne la pe—a^anrta da pctdssiaa « 1 'iycr sards 
da 5cci= sodas- anplcyas as laser 9—25 3g-*j r? , 

Cr-v-'-irassst: , la. ^ :e .«.f-o- <=, - = 

— = „ c,s - z7erv:r.'C3 scciua aqustrr a-: Xa 

?er ^a r3 ? - f?- 5 da pctassi^s asr s.;our:a jar irac-icrs, as 
agitar:, as jss periods ds H 10 aisir sas. La raaaTiss a 
11 aa =-ra c dega^sse--* de ahaiaw- s- la aelasgs de faction 
rasul-ass ~s^: das 'tampera-rirss da 40 a £C a C apr-es ucs 
pericde da 10 a 75 izisutss. La tt&asgg da reaction art 
sssuiaa ss==ode«ea.-s chau^fi a la -aasera-t^ra da railisc 
pecdast --a periods ds 75 a £0 aiacras. i. la zz^ da cs^ta 
periods, Is 3<£.args de reaction asr rs^aidi a-c iiitra a-s 
la precipita octsiw. ast lare avec ds 1'ssu. I'aau d s laya- 
ge est reusis au -iltrrt at la total de la sol-Lea as, 
acidifls lac pSfe 3 a 4 as mcyan d'-ja acide apprapria 
tai cue,, par siesrsis, 1' acids caiorsycrique cascastrs, er 
11 art raiS-aidd. La precipita qui 3 ' art ^orae sui-e a l- a - 
eidiiication at au rs^roidissenect esz rscupere par iii- 
-Sra-aiazi, lave anrec ds 1'ean at secse. 

Las acides plsoliaiqyies saastd-snea <mi soot dss 
ertara, c 'aat-a-dtrs, de 3 conaosaa dass lescuela a art an 
radical -CCCR' , peuresrt etrs prepares as gaissga reagu 
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csus das acddas jiseli^stas suss-sltues dans Issqasls Q 
es * t : — ^c^-cal -CC3K a<rec ^ ccr^oss h7dr3S7la appropr-ie 
— rr::r_f. da Is -cr-rcZ- ?_'CE. Des zzttazas hydroxys apprcpriasr- 
cocpr^nsiit la setiaral, 1' iscprapancl,- le sec-bctassi, 
analogues, Le3 asters scsr= adseaas- pr^parea si rai22ds- 
at aalax^aaai: I r acids L'aLccal an prsssrca d f r=v 
ca*al7S«r acids, srica a c^cd is rsaci:i.cz a Id en avac 
~ Scraatdca, da I'aszar pii2Z^dq--3 sub^itua rachsrcha, 
yj^ 2a 1 J acids cdl^r~^i-^- asr: sraedaasK -spLav* 

ccic^e cdiraljs^r, >d£=. rsa i r a™r*s acddes irais r-^e, par 

, 1 J acids? suld™d=ue, L'acida ^d^ri^us , I : acdda 
?^Ius=ssuud35drti-. cu ai^lcr-es* pudaaen-s 3-=ra sjc^-as- 
an prcpcr-rdcns cs^.rr:dcti9£ an aaLanxa da raairtdar:. La 
rsactdcn a saseralsnezzfc ld3U zzzs un dcaai^a da i^npara- 
-ssra adZa^-t de 10 a i=c Q C su 1* -anpaz^-^rs ccrrsspcsdant 
aa pcijrt d 1 aonrLdtdcn de L'alcocL. Las pr^pc^ora des 
rsac^ifs ne scat pas crdtdcses sals 1a raactdm ay= iacd- 
litee par I'smplai d'rsa assag d'alcocl. La anrae a'ea-c 
pas critique at depend dans taie cartaiae aesx« de la 
tezaperai^ire da rsactdan- A 1 ! acde^azsant de la raacrtdcn, 
I'alcool a'^yart pas raaad as-s ciasge par evapcrsxdca at 
l'astsr pdc oT . ^ irue subs-situs racharcia ast racroera par 
dss precedes classdqties. 

Lea sstars suivan- 1 ? i^rrerrtioii dardvairt d'alcaztcis 
ia^Srdatsrs da la fargulg a'OE peisram: etra prepares par 
ua awtre precede "dans leqsei la oazapose pyrdddatie stibsti- 
toe appranrie, ian aleanol iafsrdeor aggragria at da 1'eau 
sozrt szds a rsagir en prasezscs de sd tra ta d'argsist pear 
otrte~ir l^s^ar recaercha at da ciilorura d'ar^sct adn ai 
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1 1 * » 



r. 



^2 ca I'acida -itriqoe c=ams sous-orc&i-; s.Jcur qas cet^a 

ii=o doit ds ?r*efc«c* Strs = -cupe substitu^. . 

les prcsaraians a=aca 3s das rwetiia sa TO ?as eriai^as, 
capsndaas, ii sctiiai-abia que i'alcool, l' 9au 9 t i 3 
=i*r*se d'arsa-t seisirt eaiplcyes as e-cas aolai^a. oa prc- 
csda scaaccKse—i: j ij ^_ - , 



ftf? s --^ -* a««««iaa de i 3 -- 3 r=a~;a da ?r=cipi-i 

2aas la raaldaardcn is is rsacaisa, Zs. 57^-"- 



$a«, 1'alcs-cl latf Jriaor at l'e*i 3C ~ caau^s 

C^qu'a cssaa^-a appar~*a is u riecaion, s==ae 6&tsrs ^ 

Pa* la ^ci^atian da cilcrara d'a=-2 9 =.-. 2=sudta, d e l' £C ide 

ciiarhvd-qua csneantrs' est par ira«i*3 au aelang- 

de --sactio* pour pracipitar la aiarssa d'ar S e« a'ay** pas 

raagi come chiorars d'ar^aa*. Le chlorara d'arsaaa praci- 

ftbi «t aepara par at la ^Harare 8S ^ 

a^c otx aaas caana-ase 3aus ^ ssisc ^^.^ TO 3acs 

pressloa raduita, pear obtaair I'm- racaarcaa, Cs derader 

part atra sw-iu, si ca la "aaatait., par das precedes 

classdqaas, 

las pradnits da 1'iareaSion qui scat das sal*, 
e'eat-a -dire. " ^cnels Q est ca radical -CCOM. 
Perot to prapar-g ja- la reacts de 1' acids picoiiai^ 
oae subrtdt^ appr^ni avec ia a^tal apprcpria, da i'lsyw 
teoxTds d'anmoniaa on d'aamwnisa 3tihstdt=a. 2^ 
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eu oeuTr-s ds la reaction, dss p^cpcrtdcns aez^d'slaaeirt 
eccivalsrxa-s de I r acida et da la =a*e ac^t rssniag et 
selaj^ess d^ns un so l vag i : apprcprds qc 1 ^ raelangs ■ 
sicaol— am, grlcs i sued t=s r=*<rtisn a Idan av*c foz^a- 
tdsn en 3©1 recherche art d'sau ccssa 3otx3-prccni't, La sal 
peu"3 to ^icn 5rr*a soluble ^-=^^ La r^ an £ 2 ^ 

ss-b 3d^bla, il peir^ ^— ° racupsr's sr. ahaa sass la 3 cleans 
— -an paz* ^ C L j 3d cz. Is -' — a "Se'CT 

pcrd^da par das prccsdsa rla*.3dquss , 

Lea selj da ssv3=: fsz^sz,^ das :rrdrcnTds3 dd^- 



par tin antrs prccad^ dana Isccal sal da. netaL als slln 
de 1 7 acdde picoldnlqne .acbstitse ada a reagdr a*rec an 
ael aolsbia d'acdde aineral cjx zlq'zlL =m quassias, ccmne 
\ 1311 chlnrtrrs ou an titrate, pcnr cctsnir las 2ei^ astaLli- 

\ qnag en question de I 'acids pdcalindgge sucsxitue , Dana 



icie -Sella prapara-tdcn, des prcpozrrdons g egg^ hlgmegt £qcd- 
voluntas on deri-74 pdcaldndqne snhstl^ne avtal alcalde 
st dn ael aetaHiqne an qcsstlca d'acide aineral aenx rsta- 
nias agitaeg dans de I'aan on caca to aslang * san-alccal 
ecimne a teraerariqrs ambdairta ou an c hau ^fact douce- 

maat pendant da 0,5 a jlnaisnrs hams, grScs a qnoi Id 
ael aetalUqcte reeharche da 1'acida plcollttiqp e substitua 1 
pr^cdpdts h a Sdtn alleaegt dans Is aelattge de reaction* Ca 
sul peat *tra rscaeex-3 par iH-cratian et 5trs portals, 
a± on la- scuhaita, par das prscade* olaaal flpea^ 

SuiTazrt d'antras prscadea, las acides picolisi- 
ques aobatltaea dana Isaqaels a eat » radios! -CCQE ?au- 
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■vent ^rs^ares en ^« 3C —*-i * . « . 




-a X, ?. 2-5 Z sent scaas dsi'iidj plus iaur, avac 

3i=a. C* pracade £ la rfectiec aulvarra las prccadas dfelsa 
pi-ja iairt rsiaidTeaess a la preparation das aciiss li^rea, 
mf que la chaise au repeat peoryoiTi pandas rae 
psriada de 1 a 3 ieuras. A 1 ' achievement da is TsacTicc, 
1- acids picaiiaisie suaafti-=se reciez—is 9sr recsera par 
dsa precedes slaasicues , eeaas deervt pl-js bast. 

Lea cenpases pyridisTies scbssttsfe de la iarau- 
la II qci 30Ct anpioTss aenne ratiares praaiaras dan* la 
prsparaticn des acides piceii-iquea substiises liirea sui- 

l'lsreatica prareat Atrs- prepares sa saaa~agft das 
1-esydas de A-«a£=io-3 , 5-ddialo-a , 5-<iiali 7 i ?7 ric-- 2 suftsti- 
taea de facaa apprepriee, de la foraale : 



7 i 




PAGE 20J4S ' RCVD AT 104(2005 9:42:19 AM (Eastern SlanilanJ Time]* SVR:USPT0-EFXRF-1/2 " DBIS:872)306 * CSID:3ir3J?4»t? ' DURATION (mm-ss):12-10 



01^1^/2005 09:57 FAX 3173:374547 DO>V ACRO ©02.1 



- 10 - 

dans laqnells R, X at Y scrrt ccame de^dnds piss haxrt-, 
avec de 1 1 aiLnydrids s.cstdcnie an rezlnx^ esgg pla, is 
— -r: "7.-- 4-an±nc-5 t 5-c±3hIorc— S-iethyl-E-vrTrldlieinsthsaoI est pre=£i 

pars en ccau^Tsgt ^ seLan™ is r^ac-dsr de l-arjda ds 
4- aad no -5 , 5-<id£hlg:r3-2 , c~I«dddns (25,5 5 ; 0,15 aela) 
<T?H5 ZCC 22. d y an3i7cz , dde ^cs^dcus au rsjfLi^z "^endsni srrrd^Qa 
30 adnxrzas. Sui"S3 a 1 ' aciievsnien^: ds La r^ac^sn, la aia— 
War den an aelsngs de reac-iden 3«s -rdda pem3-= d'sid- 
ndner L'ssss d ' ^rrdrdds acstims *rz L : ac*d a *c^- 
-3^e ccms scas-prodndt a^s d-" ^ un r^sddn indlau^ cud 
-s-i aa las g g avac me soi^den d'bjorc^Tda da pc^ass±= 
(57,5 5 ; C,53 soJla da £CH dsns 2f0 al d'sasn)* aelaagg 
rssnltam asr cbau^fa au resLus, en agl-aar!:, jendaz.- sa- 
virsn 15 adntrsss zrz cn recrcidd-r dsns oadn ds- glacs 
pour ;?r^cdpd"t:ar la pr^dnd-* La ^■-^^ de raaetiszi as*3 
Ltrs la matdars zcli.de a'areasae est lavae arse de 



I'eau arc d'szifcrsg scumrts aoprwrias pcur ofrrandr un 
produL* ptsri^ia ZQzidant a 1 1T-ISO'S ■ 

La ^-sndnc-3 1 5^ci^ci^-6-^^l^-pyriddnemetiia- 
ixaX est prepare de slalladrg 331 aj catagfr , par fac- 

tions, dn l-csTds de ^am±nc^5,5-ddc^oro^o-*-?t2r7l-2- b T?ico* 
line (10,5 S ; 0,05 sola) a ICO al d J 3ca7drdde acetdsaa 
c5ag£f a a 1CQ°C. La rsastdon a ld.su avec degagsmeiri: de 
csalsur,, la melange de reaction atant agdte a das tamae— 
raterss comprises azrtre TOO at 110*0 pendsirt envdr^ 0 t 5 
heur^- La aelangs de reaction ss-b easnits m£rvl£L ert 
acumis a ^m© diatHIattott scus vidfi. On abtierrt un raaldn 
-Tisqjiexis bran, £onc£ qui crlstalliae an rspas* Ca risida 
est iiiLL-jciLLlt dan^ *jne aoltttdon d r l; 7 d r c 3c y de ds sodlxss 
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ds I'ean at la melszgs rssul-sas- est chzaZZi =u rsCnz 
peadart -irdr-o- 15 =^^-33. A?r%3 ^ ia 3 ^ la ^ dg _^ ac _ 
;•• tlan S'ssx r-froidd a esto- sec, on a^ora, a agifnfc, : 
ICO xL de CZCZ^. 1^ GQTlcils asx s^ars- at aroad^a 

*rsc daus Srsctdaiia de 50 da CS1_. Us asiradts sort 
rata-a sv la sela-ge es t svapora a sac. Le soldda c=-ds?ai- 
~ cc=3 9 results-: de ess options 

ast selanza a^ec 1; i ds taints s- ss - cissfda k 1'efcti- 

La aatdsra soldda obrasis esr laves «*e ds Taiufce fi-edd 
« ess 3eciea. La 4-4Bd^C-5., 5-ddgillaz-=-c-4th7l-2^.^— 
avthacol r-cisrcie est ofarscs: ccane sallda sab slad^. 
Analysa : 

Calssii peer : C a a TO C 2 ^o : G 4 3 ,«6 ; 3 4, 5 5 ; S 12,57 - 
J C ^3,J3 ; 2 4,5C ; J ?2,io 

D'artrss aatisr-s prsadaras pyrdddques snostitusss 
rsprSsesiiaSdvss ^1™ S sudTsst I'darenics ? savant -5tr- 
obtas&ss par das ?rc C ^ 3 siaiiairss k ^ CCJBpo ^ 3 

csxrsspondaixta de la ^craola IZZ portart lag divsrg atfasts- ■ 
tosrts andao, halo ex ai^la ascassadras. 

Las composes de la domnla m aanlcyes csmme 
indite pl«s cant dans Is presest Beiacirs sort -** 
prsaarss aa faisant reagir caspose de la fowls : 



4 

(17) 
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dans lactiella Z at 3. sant cczsis dsiMr.is plus bairt, avec 
de 1 ' samcaiaqtis access a ou i^:a airtre acno- gu ddalk j j amine 
------ appropriaa tails cue, par ^cecple, I'^^rlaaias, la r-prtr-- 

gy lamias , 1 1 iscbTrfrrlssiae , la sec-birbrlaEiae , la liathyl- 
anrlae, la dj : s cp rcpy ^ aai^L g , la cl-a-oxrtjlsains , l ; eti7l- 
metirrlaziiae , la S^atlrrl-sec-^utylasiaa . analogues, 
Cwime l$s bases az3"iies sczrt genar^lsneir^ das gaz cu das 
anizas a 'ass pcia^s d'aculliticn, en prscsda jransralsaszrt 
a la rfacsicn dans des r^cipisa-::; heroes sous prassicn 
=arto^2-g. a la is la perieda ia Hac-ti-n, la -:-c:c?da 
da 4-5niiz:c-3 ,5-iihalc-£ , £-lutidins racnarcae *si; rac^pers 
paz* dss precedes dassl-nsa, 

Sana operatic speci^iqae, en "-ozrrca ie 
4-smino-3 , 5-d^calorc-Z , £-lirsddin9 est prspara par ciauiia- 
ge d 7 Tm oielsr^s ds raactlcn lait cs 1-cs7de da 3>-»5- 
l^lchlarc-2,c-Iirtidi^a (ZC g ; 0,09 sola), de chlorurs 
caiTrsire (2*0 g) is 2CC si- de 3E- accuse a 25 2 dsns 
ua auiaclare aa aciar iac^rdasls, sous prassica aaxegeae, 
a das tsarner^i^rea ds :55-l£O a C pendazrt eavirca 3,5 aeu- 
- —3- Lapsque La periada- de raactdon a : ast ec colas, le ^e- 
laage de rsatrcioa est rs^rcidi. at as^ cancarrtra an baia 
de vapear Josqa'a ce qti'cn cbtiasae uoe izfficrtarzta quaa- 
ttt* de crlszaor. ia prscipita, rsp^seafcazrt la gredatt 
rscnsrrsie, ast raessare par fditra-tioa, lara a^ec da 1'eau 
fralda ax aecba pour obtenir ua sclida bran fence- iandazrt 
a 2Q5-207°C, y 

2a Saisaat varlsr Iss rastag I et 3. 2 ' ansae 
Tredlisee connae raac±±?, d f airfcr»s composes demandes de la . 
£«sois m soat prepares da fa<?3a slailadre d'apres 1h 
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precedes qui precade" . 

Las cenpeses de la fcraid;? 77 -aplcyss 
asnt pius- baxxb soirt p^par«3 ?ar chants d-s compete*,- 




dars lac^JU* 2 ^ = 3C ~ CC2= _ d*Tiai 3 5 las S*=-, aV2 c 
da I' acifis aca-iqua et da i'aciia pers^c-iir-e. ZJa-5 
1=5 sssspia =^pr°aeir=2.tl^ f de Li 5,i,5-tri=riaro-2 # S- 
-—-^^ f- 55 ' 1 5 5 2,25 aols) sst aise suspeiysics 
2CC al d'aedde acetiqua art de L'acide pertacracstiaue a 
AC ,=5 (io sat a^cuta sa" 3511^ at Is seUz~ resaltam 
est efass^J a 7C-=o°C peadas= earLna 2 ieurss, A?r*s ^ 
^reidisseaeas, Is aelange de raacrticn ast. IsircdaiS H*r. e 
5CQ al d'eau et re^idi; dans on bada -lae^au. La 
prseiStte, reprsseEtans 1- da- 5,^,5-trieaioro- 

2,S~Intidiae rscaerche ss t heqM, lavs srec de i' aaa 
et secie pour obtaair Is predait puri^di J=ada=r a 152- 

• Las composes de la faraale 7 eaolo&s daas la 
rsactdau dirseteneaa plus hat- peavent Mr, prrfparg's ?ar 

pcadatrSs avee ua diSalogsaur* de 1'acide pae^iptospaeai- 
.cjte oa da FCCL-. Paz- a^la, U 3,4,5-<a*calo*c-2,5- 
IttfcLdiSfl est prepare par cijaaSTage d'aa aelange de rsac- 
tioa ie dicalarae de I'acide paeaylpaospacaicae (5C0 g ; 
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2,56 aclea) si: de 5 , 5-c±zhlarQ~Z , c-iije-^^l-^pj— dins l 
(155 5 ; 0,55 aols) a des tazuraraturss ds 15C-?40*C pen- 
dant esrircu 2 a ; ieu^-ss* Suite a 1 7 aciirresezrt da la - :* 
riacwici;, is sielsiLgs de rasc-icn ast ::eusfali3e avsc de 
la sonde csus^iqtie at esrz rsfrtsidi. La pracipi^ risal- 
tsn^ est reefers, 1zlv6 arec ds I'eau at seche pair acta- 
sir la product rscisrsis -racairt a 75-£C°c* 

axsapis, las brsTs^s d5s Z.U*A, ~* ~t 3„i£S,C55, 

Dans l^s sutrss prscedss pcsaislss, Iss cenposes 
da la rcraula A scslz trsparss 3- ^aisanr rsa^r «a expose 
subfftitne da ts<;an zmr^vrti* ds la ^crania 7 *vec ds 
I'a qnrorit aqcrg aqt^uae 4 23 H suiTSnt dss precedes gnalsgaae 
a cars: Indians ponr la prsparsrcisn dss ccinpcaea da 1- 
far^cle IZZ* 

L^s pr^GKlta scivairt I'l^nrentica coirrisnnent a 
dfi3 -vitdXisgrtdans scame harbicides selac-ti^a, Prcr 4s teiles 
utilisations, aa pent ufttliser la roo stages nan acdiiiee. 
Capen£sirt, la prssez^a ±area±dan sn^looe agaismed: I 1 utili- 
sation au ds plusisnrs des c o^cges dans -ofi prepara- 
tion* Ainsi, par f*x=sxpl* 7 ua compose petrc *trs disperse 
sur un solids iiaeaen-s divide *t £trs anrploya csm ne ?oudr^ 
k poudrer. 2a aerne, las ccmposes ou isae campesition solids 
cenpt^ast Is compose p eu v acfc $trc disperses dsns de L'nb* 
typlquenexrt, a I'aide d'uc agsat axoaiUazrt m la susg enal go 
a^jense resultants Str* eapigyee conns, prscccit a p&lT<Sri- 
Dans d T atttrss precedes, Is compose petit *s1n?s smlsve 
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ccz=:s ecnstdtuar^ de ccsspcsdticxLs liquddss srssalcues, 
d^sil^iaz^ dss trr=ea b^lla dsns I^sau ~: eazi 7 > kt^ ^ 

: " " ' on is d±3per3lcn5 ^qu-eoaea, avec cu addi-Sion d'agsirts- 

k 5=plsyer daz^s les ccnpagdtdGM is tralTese^: part Tsrier 
*z dspe-d sra, seulaaess compass ?«~^ulier aa^lc^s 
aad.3 esrslsssir; du type parsiculiar de ^rcscidsn m-'sc 
|j| racisrrie (par -a^i-, fiaswcic d*<= myradjgg ierzes 

^ mo= ^ a;re 2 la --mi^aTii-} ia 5 ssl^-fes d* glasses 

parsiaalii«s k prarteg«r # La scncsr^-i^ das s-cis-^css 
tarLJtzsg dsns les ccnpcgltdcss llquddss ts £^^1^ 

qc'a ssvtrcn 95 3 sn poids sorrs seuvm --rplcy^ea, S ax * 
des jripar^dens de poi^tres a. ?cta==^r sasies, la ecu- 
cestrzzdsn de La substanca trcdr^s jessS .tie la 1,0 a 10 ^ 
an podda; cepeadsss, des concessrstdaiM 2 : il*rs>— jascu'a, 
eCTiroa 95 5S an podds 3 cut sorrrart saanda&ra: sarplsveea^ 
02233 dsa ccarocsitlcos a anploj-er c caeae sczcszrtrsa, la 
aufcatazwe Sasdque petit a-fcrs prfse-Sa k =2 gses agi^at dqii 
allazr: da 5 a 98 £ an pcids, 

Dana das operations repraaeaiariTea prsesdaat 
la gsiataatiaa, I'acdde 4-amdnQ-5 , . 
pdcoliaiqae drane rae dsstrtartdea caralata cu se-sdilsaerrt 
coanl&te do liseraa, de I'amarmta, da 1' aflfcr osds, da la 
aotrcarde das cianps, de la dd*itadre «c ds la setairs; 
1'aoU* 4-^m±*o-5,5-ddci^ ^ g 
une destr*ic-fc±oza canrpl&ta au Mnslblaaea^ caplfrta dso. 
lisercn, de V ambrosia et dn segno; I 'acids 4-*naiio-3,5_ 
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diix*GiM^^ei^7lpi.caliziq:ca uns destruction csmplaira 

ou senslblsnszrt ccmplete des aaarsncss icrsque les graines 

de aspecsa 3cnt aisea en canrzcs a-rec des 

tlona cczrtsna™ lea csniccses pz-icites a dss dcsss de Q,55 

Ic^/ba, tancds qua ess gr^lzftg de zaT^ sdsss en ccntsct de 

faccn 3dJiJ ne sezrs pa^ s^f series a^men: nomala— 

nesit. 

Dan s d'sir^T^s ^s-^rslsns rg?rasag.Ta±l"ras rsald— 

t^Lpic^Lindsns denns l3S"^r^c":ir™ ;:tnpL^— a <ra senadbl a — 
aesrc ccnplexa dn ld*ercn, de 1 " snarsn-e , is l r anergasia, de 
— sscirtards dss ciiams, serous ds La setadT3 Icrsqus 

tall as espacas d* plan-as soir; scradaes I vze puivird- 
sstdan jusqu* 3H poinz d r 3Ccul=nszrz avae dss csitpcsdtdsns 
wartersaHt la ssapose preedts k una ccteszrtra-isn de 375 
psz-tdas ptar i2dZ.Ij.cn en pcids, -sandds que des plants ds 
aaia ads en contact ds feces, siadlairs crsdssen- s ans 
l^Lsser appazr=*tr*! d'altai-sidon rwtafcle* 

Dans d'sirursa dper^^sns an pestinerzsnca, 
I'acide £-mina~". ;^ld^3ro^^t2ylgicolliidqce denas 
des fcracrtdca compla'ta an sensdsi asset ccnrcl^ca du idseroa* 
da 1' amarsaxte, ds la scusarde dss chszps ax de La ss*tadre, 
tandds qjxe I'acdde A-aoinD-3 * 5^brcao^-oxet^lpicclizriqcia 
dome une destruction ccapiate cu sensdslemsnc ccamlete du 
Idseron et i& I'amarairts larsque da taH±s sspeces ds plan- 
tsa sons soumdses a une pnlrgrdugtion 5usqt: T 3a radssells— 
meat avec des cenpositians eantaaggt Les saapoaes prscites 
4 dss ccneantratiozis da 250 paz-sdss par million en pedda » 
taedds „<stie des plants de xzls nds an contact de f a<jan si- 
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2- oi^sant sana laiasar apparai-jrs c'altera-icr: 



actable. 



Les enemaies aca iiaitstifs qui roireat illua- 
. ' invention. 



=oi '23,5 * ; o,t; ads} as- ia^rcduis csa* — s sslusisn 
^ i'"^7^=7^e da scdisa (12, = § ; 0,-5 3gl , d':*dr«- 
S7is da fediaa 3 =c X daas 22Q ai d'esa}, -vie agitatifja. ' 
2u peraaasaaaaa de potaaaiua :2^ ; 5 z ; 3,15 =5i a ; 2 ^ *. jcu , 
ta par -rsctisEa 4 la sciatica resultaare, av*c agicaaisa, 
— ?eri=cs d'aavirsa 5 aiaucaa 3- - a ^ ^ ac _ 

tica ;-3sulaaat est laiase =u repos a -eape"r«=rs aaciaa-a. 
Aprss eaviroa 15 airasas, la tearer-saurs da aelaaxa ds 
reaetiaa ssz slaves d'aaviran 2T°C? a saviras *7°C. La 
melerga'de aeacaioa asfc susuita caauif* au pciac d r ssulll- 
3CCS pe eda cc aae periods i'snvirca 30 aiaaaas, 

puia eat repaid! at -iltra. La gateau aiasi atzz-z a S z 
lave aroc da 1'sat, 1'sau de lavage est riuaie aV ec le Sii- 
trat ea la soluaion totals esc acddifiae a l ; acide calcr- 
Jtjrtrique caneeaare jaaqa'a ua pE d'aarirsa 5,0 pais sar 
rei^jidi daas aa "saia slaca^su. L e pr^cipita fame apres 
acidification at re^idissemeat est recuse par filtration, 
lave avee de 1'sau ea secaa. L'acide i-3miao^3,5-Kiicalaro- 
S^i^lpisaiiaique racaersae est obtaaa canne solids erss- 
talUa aavaae cla±r -oadaat a 177°C avec deccaaosition. 
Sa awofftare est caaSiimee pa* des analyses iaiiwauge at 
de- reaanaaca aagastiqua auclsaira. 
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m^th^nd (3,3 s ; 0*018 aala) ; de ViTdraxrda de sad±22r-*=-: 
a 50 % (2,0 £ ; 0,025 Mis) ■ ds i r sau (75 ail) ; du 
per=a^a=ata da potassi-jn (5,5 ^ ; 0,02*. Mia) 3cn-t iatra- 
allies dans tzi "ballot de reseller: da 250 al k crois tubu- 
lur^s Equips c T, uSz agd-ta^SLcr sgcasdyia f d'^ tisrscne^ 



fr^ddl ^rt -111=^ ?cur sldaijisr pracd^i"^ lusclusls* 
I*a fll-tra^ adssi g'c-szu est aciduria 2. l : scdd3 chlcrrrrcz'i- 

dsu3 'zz ^oa±z de glacs. La sa.-rdscs zrtszallZzB sclLde arid 
se forse lantsmesr: an saurs du rs^raiddsseassi: est rscupe— 
?ss par rLHtraxdsai, Iave« avsc da I'aaa £rsdde a± seciis*. 

-rscSsrsije est rscsipera ccaae aatder* scldde ayairt; "as poiafc 
de jfsaden de 157-15$°C. 
Analyze : 

Cal«le pour : C^Cl^Oj^O : C 55,44 ; S 4,43 ? JT 10,34 
Stotto : C 55, CO ; 2 4,06 ; 3 10, 16 



33e la 4-am±££-5 , 5-dicilora-2 , £-lu£ddd^s (z5 g ; 
0,14 sole) «t ijttToauita dsns ™s salirttcn a'izydr^X7de 
de goddian (11, Z g ; 0,14 aol*) s*i d» pezsac^sat^ ds potas- 
sium (44,2 s ' t 0,28 aola) d«s 500 al d T aan. La jaelaase da 
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reatr;isE rasui-ant ast chaise a la tsspersrurs d'aoulOi.- 
vion, scus rarflux, avsc agi-caticn peccant asvirsa. 2 iauras. 
•' Apras aciavenest da la reaction, Is aeiaaga de rsactictt- • 

32t — ax Is gataau abtert: ast Lave stsc da I'sau. 
L'aau da la-a^e ratals au *H*b« - 1 2 taus est 
acidi^La a I'acide chloriydriqus caacsrca jusqs'a us 
?2 d'aavirss 3,0 pui^ 3 St radrcidi. La oolsslss. Idxpide 
aa^ ansuita s=- a -rr=a par distillate* sees -rids 

— — s *„a-3E se ^cr=s~r. ^ aa^isrs ^r^ciri^ae as± 

- e -^' ^a-ics, -arse srec ca 1 ! ' frcids 3- 

llsicae (cas^ti-iuazrt niiagur). La predate r^czargj^ peu^ 
§trs aepars du aelac-s an smlcKrazru d&s ta crzi jues clas- 
sixties ccanae la aizrt^Tosrap-Ls sapar^l-re. la crystalli- 
sation ±r Lisnsse , ex snaXagues. 

5$ fetpen a lalia! ^, de I'acids ^1^ ; ;- 
<ii2nrmo-S-odtS^^ dlirT^ci (pcirs da fusion - 

de 173-175*0) prepare an f^Lsazt rsa^Lr du ^eaisq ^ 

"de pqtassitsn* 



aubstl-taM: corr«spoadaxrt 4 la £arattla : 
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d?xs liqualls ?_ rsp^ssercs -JC groups aL^jla is 1 a ^ ancnes 
da careers; Q. repr^sa^-a — rrscre aedde csz-bc^rllrujs da la 
:;or^la ^3CCH, a- Za$ $zlL$ z/scdd^dszi avec s.cdda; 
groups ^clds c^7tc:c7lirua subs^-TUs 25 la isrscla — -CGI 1 , 
art las sels d'addd-dsr, rr=c acids, cu ?. f es^ us sr^a 
allcyls i^irisur da 1 a ^ a-caaa da carbona ; ur. sel 
d r acids caz^bc^rldc^s de la. formula -CCCI'I, M r^rxr^serria 
32, aStal alcalde, ur. aetal alsal^s-^ar^sigs , Is cuirr*, 
is far, Is 2±~s 7 la cobalt ♦ Is aieaalf us ^rcupe -zmczLi™. 

ammonium subs^d^ie, Lsdit grt^rpe amctiiTna 3Ubsr=i-iU£> 
co^-anant un groups al^ria is^ardeur 1 a 4 stages ds 
Garbage; ohz&zzi das I rsprssejrce jjdspett&asmezrs irr. 3,-cms 
de aalcrs, ds braae, ds fluor ou d'dada; et cfaacus das T 
rsp™serrta dadap egcainmfigt d£ L'iydregans on graupe aL- 
ijls iziiriaiLr de 1 i 4 atcaies da carbons* 

2 . Ccmpasas ssiTEirs la rsv3=£ica> , tioii 1 , caractsri- 
sea an ce cue 3. r g p r^ gagrta us ^*cu?a alijla di^arisur syaast 
1 ou 2 atones de carbons. 

3„ Ccainosas saiTant la rersadicattdczi l , caract^rl- 
ses an cs qras a rsprssests troupe ol^ls inward aw ayazyt 
1 ou 2 arbcn^s da carbene, e~t ^g^Tw des £ rspraseiris zjuie— 
pesdbsmiest tzh. arteate ds brents on da ehlora. 

4, Acids fr-gmtao-j , g-dia^ orc-6-ag-ba7lpico T ->,Tdqtie« 
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5. Acida ^aaiio-S.^br^o^^t^-lpiwl^^, 
5. Acids ^aa^-J^^hlcrc-^thvipicoiiaiqas, 
7. ?rocedi da preparation d'acidss 
di^c^-al^ipicclisiques schszii^s, savant la rsTea- 
dicatioa 7, dans lasquaJLs groups -CCCH, carscta- 

rise sa cs qo'ii ccnsists a fairs raagir usa -r/ric 
suastituas corraspcadact a la iersuia : 





dans laquaila a, Z 5X 7 scut ccmnie de^al s ^ r9V5 ^ 

dlcM&n 1, a ^ec tb per^eng*^ de potass-* en presence 
d'hptirvxTde <*q sodium aquara. 

a. Compositions isrticides t *aract*ri3ea s en 

" tea rsTOadlcgtiQila 7 a 5 at ua vecicsls. 

9% Compositions -aerbisides suivact rsrcedi- 

,10* Cctteositiaas herbicides soivant i-vezidi- 

r - r 



1,1 
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French/Translation 

Kingdom of Belgium 
Ministry of Economic Affairs 
Patent No. 788 756 
International classification: C 07 d / A 01 n 
Date of application: 13 September 1972 
Applicant; Dow Chemical Company, Midland, Michigan 
Representative: Bureaux Vander Haeghen, Brussels, Belgium 
Priority: 2 August 1971, US 168349 

Title: 

Substituted 4-amino-3,5-dihalo-6-alkylpicolinic acids 

Description 

The present invention concerns substituted 4-amino-3,5-dihalo-6-alkylpicoIinic acids 
corresponding to the formula: 




0) 



in which R represents an alkyl group with 1-4 carbon atoms, Q represents a carboxylic acid 
group of the formula -COOH and the addition salt with an acid, a substituted carboxylic acid 
group of the formula -COOR 1 and the addition salts with an acid where R' is an alkyl group with 
1 to 4 carbon atoms, or a salt of a carboxylic acid of the formula -COON where N represents an 
alkaline metal, an alkaline earth metal, copper, iron, zinc, cobalt, nickel, an ammonium group 
and a substituted ammonium displaying an alkyl group having 1 to 4 carbon atoms, each of X 
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independently representing a chlorine, bromine, fluorine or iodine atom and each of Y represent- 
ing independently a hydrogen or an alkyl group with 1-4 carbon atoms. 

The compounds of formula 1 above are selective herbicides which axe active against 
undesirable plant species in the presence of certain crops of desirable plants both in the phases of 
pregennination and postgeneration. The compounds in which R is an alkyl group with 1 to 2 
carbon atoms form a preferred class of compounds. Another preferred class is made up of 
compounds in which R is an alkyl group with 1 or 2 carbon atoms and each of X is chlorine or 
bromine. 

As used in the present description the term "alkyl" denotes saturated monovalent aliphatic 
radicals including straight chained and branched-chained radicals containing 1-4 carbon atoms as 
illustrated by the methyl, ethyl, propyl, isopropyl, butyl, sec-butyl or tert-butyl radicals. The 
terms "alkali metal" and "alkaline earth metal" are used to denote metals such as sodium, 
potassium, lithium, magnesium, calcium or the like. The term "halo" as used in the present 
description denotes a chlorine, bromine, fluorine or iodine atom. 

The term "addition salt with an acid" as used in the present description denotes the 
addition salts of substituted picolinic adds, in which Q is a -COOH or -COOR' group, with an 
acid such as, for example, hydrochloric acid, hydrobromic acid, hydriodic add, sulfuric add, 
phosphoric add, nitric add, dichloroacetic acid, trichloroacetic acid, 2,2-dichloropropionic add 
or the like. 

In the present description the substituted ammonium salts include, for example, the salts 
of methylammonium, trunethylammonium, dimethylammonium, ethylammonium, 
diethylammonium, triethylammonium, n-propylammonium, tetramethylammoxiium and the like. 

2 
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For reasons of brevity in description the compounds entering into the scope of the 
formula above such as axe defined above in the present description will be designated 
"substituted picolinic acids." 

The substituted picolinic acids according to the invention are generally crystalline solids 

or liquids having variable degrees of solubility in water and in many of the common Organic 

solvents such as, for example: acetone, benzene, the xylenes, ethanol, isopropanol or the like. 

The compounds of the invention are selectively active as herbicides at low rates of application. 

The products of the invention which are the free acids, i.e. compounds in which Q is a - 
COOH radical, are prepared by reacting a suitably substituted pyridine of the formula: 



in which R, X and Y are the same as defined above, with potassium permanganate in aqueous 
sodium hydroxide. In the reaction which follows the sought free substituted picolinic acid is 
formed, and insoluble MnO s forms as the byproduct. The exact proportion of each of the 
reagents used is not critical. However, it is desirable that the potassium permanganate and the 
sodium hydroxide be used in a slight molar excess. 

Ordinarily in the realization of the reaction the appropriately substituted pyridine of 
formula II is mixed with aqueous sodium hydroxide, and the potassium permanganate is added in 
portions while stirring over a period of 2 to 10 minutes. The reaction takes place with the 
evolution of heat and the resulting reaction mixture reaches temperatures of 40-60°C after a 
period of 10-15 minutes. The reaction mixture is then suitably heated to the temperature of 




3 



PAGE 35/48 * RCVD AT 1/14/2005 9:42:19 AM [Eastern Standard Time] * SVR:USPT0-EFXRF-1/2 * DNIS:87293Q6 * CSID:31 73374847 * DURATION (mm-ss):12-10 



1. Of/1872005 10:01 FAX 3173374347 



DOff AGRO 



©036 



reflux for a period of 15-60 minutes. At the end of this period the reaction mixture is cooled and 
filtered, and the precipitate obtained is washed with water. The wash water is recornbined with 
the filtrate, and the entire solution is acidified to a pH of 3-4 using a suitable acid such as, for 
example, concentrated hydrochloric acid, and cooled. The precipitate which is formed after the 
acidification and cooling is recovered by filtration, washed with water and dried. 

The substituted picolinic acids, which are esters, i.e. compounds in which Q is a -COOR' 
radical may be prepared by reacting those substituted picolinic acids in which Q is a -COOH 
radical with a suitable hydroxylated compound of the formula R'OH. Suitable hydroxylated 
compounds include methanol, isopropanol, sec-butanol and the like. The esters are easily 
prepared by combining and mixing the acid and the alcohol in the presence of an acid catalyst, 
thanks to which the reaction takes place with the formation of the sought substituted picolinic 
ester. Gaseous hydrochloric acid is suitably used as the catalyst although other acids such as, for 
example, sulfuric acid, nitric add, p-toluene sulfonic acid or the like may also be added in 
catalytic proportions to the reaction mixture. The reaction generally takes place in a temperature 
range from 10 to 150°C or the corresponding boiling point of the alcohol. The properties of the 
reagents are not critical, but the reaction is facilitated by the use of an excess of alcohol. The 
duration is not critical and depends to a certain degree on the reaction temperature. Upon 
completion of the reaction the unreacted alcohol is removed by evaporation and the target 
substituted picolinic ester is recovered by classical procedures. 

The esters according to the invention derived from the lower alkanols of the formula 
R'OH may be prepared by any other process in which a suitable substituted pyridine compound, 
a suitable lower alcohol and water are brought to reaction in the presence of silver nitrate in order 
to obtain the desired ester and silver chloride as well as nitric acid as by-products. In order for 

4 
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this reaction to take place satisfactorily the 4-amino group is preferably a substituted amino 
group. The exact proportions of the reagents are not critical; however, it is desirable that the 
alcohol, lie water and the silver nitrate be used in a molar excess. It is suitable to conduct the 
reaction at the temperature of reflux of the reaction mixture for a duration sufficient to bring the 
reaction to completion which can be determined by the cessation of the formation of silver 
chloride precipitate. 

In the realization of the reaction the suitable substituted pyridine and the molar excess of 
silver nitrate, the loweT alcohol and the water are heated together until the reaction apparently 
stops as determined by the formation of silver chloride. Then concentrated hydrochloric acid is 
added in portions to the reaction mixture in order to precipitate the unreacted silver nitrate as 
silver chloride. The precipitated silver chloride is separated by filtration and the filtrate is 
evaporated with or without heating under atmospheric pressure or reduced pressure in order to 
obtain the desired ester. The latter can be purified if desired by classical procedures. 

The products of the invention which are salts, Le. those in which Q is a -COOM radical, 
may be prepared by the reaction of a suitably substituted picolinic acid with a suitable metal and 
ammonium or substituted ammonium hydroxide. In the implementation of the reaction 
essentially equivalent proportions of the acid and the base are combined and mixed in a suitable 
solvent such as a mixture of alcohol and water, thanks to which the reaction takes place with 
formation of the desired salt and water as the by-product. The salt may or may not be soluble in 
the reaction medium. If it is insoluble, it can be recovered by filtration, if it is soluble it can be 
recovered by evaporation by heating the solvent in water. If desired the salt may be purified by 
classical processes. 

According to other processes the substituted picolinic acids in which Q is a -COOH 
radical may be prepared by reacting a suitably substituted pyridine compound of the formula: 
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. B. .' * (A) 

in which X, Rand Y are as defined above, with aqueous sodium hydroxide and potassium 
permanganate. One proceeds with the reaction according to the processes described above 
relative to the preparation of the free acids except that the beating on reflux is continued for a 
period of 1 to 3 hours. Upon completion of the reaction the target substituted picolinic acid is 
recovered by classical procedures as described above. 

The substituted pyridine compounds of formula H which are used as the initial materials 
for the preparation of the free substituted picolinic acids according to the invention may be 
Prepay mating substituted 4-amino-3 3 5.dihalo-2,6-dialkyl pyridine-l-oxries of the formula 




m 



a' ° a (m) 
which R, X and Y are as described above, with acetic anhydride on reflux. For example, 4- 
ammo-3,5-dicmoro^-memyl-2-pyridine methanol is prepared by heating a reaction mixture of 
the 1-oxide of 4-aimno-3,5-di C bloro-2^-lutidine (26.5 g, 0.13 mole) in 200 ml of acetic 
anhydride on reflux for approximately 30 minutes. After the completion of the reaction the 
mixture is distilled in the vacuum permitting elimination of the excess acetic anhydride and 
acetic acid which are formed as by-product and yielding an oily residue which is mixed with a 
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solution of potassium hydroxide (37.5 g, 0.68 mole of KOH in 250 ml water). The resulting 
mixture is heated on reflux with stirring for approximately 15 minutes and cooled in an ice bath 
in order to precipitate the product. The reaction mixture is filtered, and the solid material 
obtained is washed with water and other suitable solvents in order to obtain a purified product 

which melts at 117-120°C. 

^an^o-S^-dicWoro-o-emyl^-pyridine methanol is prepared in a similar manner by 
adding in portions the 1-oxide of 4-ammo-3>dicbloro-6-eth y l-2-picoline (10.5 g, 0.05 mole) to 
100 ml of acetic anhydride heated to IOC G The reaction takes place with evolution of heat, the 
reaction mixture being stirred at temperatures between 100 and 110°C for approximately 0.5 
hours. The reaction mixture is then cooled and subjected to a vacuum distillation. Oneobtainsa 
viscous dark brown residue which crystallizes at rest. This residue is introduced into a solution 
of sodium hydroxide in water and the resulting mixture is heated on reflux for approximately 15 
minutes. After the reaction mixture has been cooled to approximately 20°C one adds while 
stirring 100 ml of CHC1 3 . The aqueous layer is removed and extracted with two fractions of 50 
mlofCHQ,. The extracts are combined and the mixture is evaporated until dry. The crystalline 
dark brown solid recovered as a result of these operations is mixed with 15 ml of toluene and 
heated to boiling. The dark brown solution resulting is cooled in an ice bath and filtered with 
suction. The solid material obtained is washed with cold toluene and dried. The target 4-amino~ 
3,5-dicmoro-6-ethyl-2-pyridine methanol is obtained as a clear brown solid. 
Analysis: 

Calculated for: 0^,00,^0:0 43.46^4.56,^12.67 
Found: C 43.33, H 4.50, N 12.40 
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Other primary substituted pyridine materials of a representative nature which are used 

according to the invention may be obtained by similar processes from the conesponding 

compounds of formula ID which carry the various necessary amino, halo and alkyl substituents. 

The compounds of formula m used as indicated above in the present description are 
generally prepared by reacting a compound of the formula: 




(IV) 

in which X and R are the same as defined above, with aqueous ammonia or another mono- or 
dialkylamine of suitable type, such as, for example, ethylamine, n-propylamine, isobutylamine, 
sec-butylamine, diethylamine, diisopropylamine, di-n-butylamine, emyl-memylamine, N-methyl- 
sec-butylamine or the like. Since the nitrogen bases are generally gases or amines of low boiling 
point one generally conducts the reaction in the closed containers under autogenic pressure. At 
the end of the reaction period the 1-oxide of 4-amino.3,5^ihalo.2,6-lutidme desired is recovered 

by classical procedures, 

m a specific operation the 1-oxide of 4-ainino-3 5 5-dichloro-2,6-lutidine is synthesized by 
heating the reaction mixture composed of the 1-oxide of 3,4,5-trichloro-2,6-lutidme (20 g, 0.09 
mole), copper chloride (2.0 g) and 200 ml of aqueous NHj of 28% concentration in a stainless 
steel autoclave under autogenic pressure at temperatures of 155-160°C for approximately 3.5 
hours. When the reaction period has expired the reaction mixture is cooled and concentrated on 
the steam bath until one obtains a significant quantity of crystals. The precipitate which 
represents the desired product is recovered by filtration, washed with water, cooled and dried to 
obtain a dark brown solid melting at 205-207°C 

8 
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By varying the radicals X and R and the amine used as the reagents other desired 

pounds of formula ffl are prepared in a similar manner according to the preceding processes. 

The compounds of formula IV used directly above can be prepared by heating the 
corresponding compounds of the formula: 



comi 




(V) 

in which X and Rare the same as defined above, with acetic acid and peroxyacetic acid. In a 
representative example, 3,4,5-trichloro-2,6-lutidine (52.1 g, 0.25 mole) is suspended in 200 ml of 
acetic acid, and peroxyacetic acid 40% (40 g) is added while stirring, and the resulting mixture is 
heated at 70-80°C for approximately 2 hours. After cooling the reaction mixture is introduced 
into 500 ml of water and cooled on the ice-water bath. The precipitate representing the sought 1- 
oxide of 3,4,5-trichloro-2,6-lutidin is recovered, washed with water and dried to obtain a purified 

product melting at 152~156°C. 

The compounds of formula V used in the reaction immediately above may be prepared by 
heating a 3,5-<^alCH2,6sliarkyl-4-pvridinol of suitable type with a dihalide of phenylphosphonic 
acid or POQ,. For example, 3,4,5-rtcMoro-2,64titidrne is prepared by heating a reaction 
mixture of the dichloride of phenylphosphonic acid (500 g, 2.56 moles) and 3,S-diehloro-2,6- 
dimethyl^pyridmol (165 g, 0.65 mole) at temperatures of 130-140'C, approximately 2-3 hours. 
After the completion of the reaction the reaction mixture is neutralized with caustic soda and 
cooled. The resulting precipitate is recovered, washed with water and dried to obtain the target 
product which melts at 76-8Q°C 



9 
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The 3,5-dihalo-2,6-alkyl^pyridinols used above may be prepared according to known 
processes or similar processes which are indicated in the art. See, for example, US patents 3 246 
001 and 3 426 033. 

In other possible processes the compounds of formula A are prepared by reacting a 
suitably substituted compound of formula V with 25% aqueous ammonia according to processes 
similar to those indicated for the preparation of compounds of formula HI. 

The products according to the invention are suitable for use as selective herbicides. For 
such uses one can use the unmodified substance. However, the present invention also includes 
the use of one or more of the compounds in the same preparation. Therefore, for example, the 
compound may be dispersed on a finely divided solid and be used as a powder for dusting. 
Likewise compounds or a solid composition containing the compound may be dispersed in 
water, typically using a wetting agent and the resulting aqueous suspension is used as a product 
for spraying. In other processes the compound may be used as a constituent of liquid organic 
compounds, emulsions of the oil-in-wate- type and of the water-in^il type or aqueous 
dispersions with or without the addition of wetting agents, dispersing agents or emulsifiers. 

The exact concentration of the toxic constituent to be used in the compositions for 
treatment may vary and depends not only on the specific compound used but also on the 
particular type of protection that is desired (e.g. destruction of weeds before or after germination) 
and the specific crop plants to be protected. The concentration of the toxic substances in the 
liquid compositions generally ranges from 1.0 to 50 wt.%. Concentrations ranging up to 
approximately 95 wt.% are frequently used In the preparations of powders to be dusted or dried, 
the concentration of the toxic substance may range from 1.0 to 10% by weight, but higher 
concentrations up to approximately 95 wt.% are frequently suitably used. In the compositions to 



10 



PAGE 42/48 * RCVD AT 1/14/2005 9:42:19 AM [Eastern Standard Time] * SVR:USPT0-EFXRF-1/2 • DNIS:8729306* CSID:3173374847 1 DURATION (mm-ss):12-10 



■> Cft/W/2005 10:03 FAX 3173374847 DOW AGRO ©043 



be used as concentrates the toxic substance may be present in a concentration ranging from 5 to 
98 wt.%. 

In the representative operations preceding germination the 4-amino-3,5-dichloro-6- 
methyl-picolinic acid totally or essentially totally eradicates convolvulus, amaranth, ambrosia 
and field mustard, foxglove and setaire'; 4-amino-3.5-dicbloro.6-ethyl- picolinic acid totally or 
essentially totally destroys convolvulus, ambrosia and sorghum; 4-aminc-3^^ibromo-6-methyl- 
picolinic acid totally or essentially totally destroys amaranth when the seeds of that species are 
brought into contact with the compositions containing the above noted compounds in doses of 

0.56 kg/ha while the grains of corn brought into contact in a similar manner are not affected and 

germinate normally- 

In other representative operations performed after germination, 4-amino.3,5^dichloTO-6- 
methyl-picolinic acid causes complete or essentially complete destruction of convolvulus, 
amaranth and ambrosia, field mustard and sorghum and setaire when such species of plants are 
subjected to a spraying up to the drenching point with compositions containing the above noted 
compound in a concentration of 375 parts per million by weight while the corn plants brought 
into contact in a similar manner grow without displaying any significant alteration. 

In other post-emergence operations 4-ammo-3,5-dichloro-5-ethyl-picolinic acid causes 
complete or essentially complete destruction of convolvulus, amaranth and field mustard as well 
as setaire while 4-amino-3,5-dibromo-6-memyl-picolinic acid causes complete or essentially 
complete destruction of convolvulus and amaranth when such plant species are subjected to 
spraying up to the drenching point with compositions containing the above noted compounds in 

^ot found in available references. — Tr. 
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concentrations of 250 parts per million by weight while the com plants brought into contact in a 
similar manner grow without displaying any notable alteration. 

The non-limiting examples which follow illustrate the invention. 
Example 1 

4-ammo.3^-dicWoro-6-memyl-2-pyridine methanol (23.5 g, 0.11 mole) is introduced 
into an aqueous solution of sodium hydroxide (12.5 g, 0.15 mole 50% sodium hydroxide in 220 
ml water) with stirring. Potassium permanganate (24.6 g, 0.15 mole) is added in portions to the 
resulting solution with stirring for a period of approximately S minutes, and the reaction mixture 
is then allowed to rest at ambient temperature. After about 15 minutes the temperature of the 
reaction mixture is raised from approximately 27 to approximately 57°C. The reaction mixture is 
then heated to the boiling point on reflux for a period of approximately 30 minutes then cooled 
andfiltered. The cake thus obtained is washed with water, the wash water is combined with the 
filtrate and the total solution is acidified with concentrated hydrochloric acid to a pH of 
approximately 3.0 and then cooled on an ice-water bath. The precipitate formed after 
acidification and cooling is recovered by filtration, washed with water and dried. The 4-amino- 
3^HJichloro-6-methyl-picolinic acid desired is obtained as a crystalline solid of light brown color 
which melts at 177°C with decomposition. Its structure is confirmed by infrared and nuclear 
magnetic resonance analysis. 
Example 2 

4-ammo-3 > 5-mcUoro-6^emyl-2-pyridine methanol (3.9 & 0.018 mole), sodium hydroxide 
50% (ZOg, 0.025 mole), water (75 ml) and potassium permanganate (3.9 g, 0.024 mole) are 
introduced into a reaction bottle of 250 ml capacity with 3 tubes equipped with a mechanical 
agitator, a thermometer and a reflux refrigerant. The reaction mixture is stirred, its temperature 

12 
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is raised from approximately 21 to 29°C in a period of approximately 20 minutes. The reaction 
nuxture is then heated on reflux whh stirring for 1 hour. The reaction mixture is then cooled and 
filtered to eliminate insoluble precipitates. The filtrate thus obtained is acidified with 
hydrochloric acid up to a P H of approximately 4.0 and then cooled in an ice bath. The solid 
crystalline material which slowly forms in the course of the cooling is recoveredby filtration, 
washed with cool water and dried. The 4-ammo-3,5-mcMor^^^ acid dihydrate 

obtained is recovered as a solid material having a melting point of 157-159°C 

Analysis: 

Example 3 

4-ammo-3^-mcWoro-2,64utidme (25 g, 0.14 mole) was introduced into a solution of 
sodium hydroxide (112. g, 0.14 mole) and potassium permanganate (44.2 g. 0.28 mole) in 500 ml 
water. The reaction mixture resulting is heated to the boiling point on reflux with stirring for 
approximately 2 hours. After the reaction is completed the reaction mixture is filtered and the 
filter cake obtained is washed with water. The wash water is combined with the filtrate and the 
entire mixture is acidified with concentrated hydrochloric acid up to a pH of approximately 3.0 
and then cooled. The clear solution is men concentrated by distillation in a vacuum until the 
crystals are formed. The precipitated material is recovered by filtration, washed with cold water 
and dried. Infrared and mass spectroscopic analysis indicate that the product is a mixture of 4- 
anrino-S.S^ichloro-^e-dicarboxylic acid (principal constituent) and 4-amino-3,5-dichloro-6- 
methyl-picolinic acid (minor constituent). The product obtained can be separated from the 
mixture by using classical techniques such as separation chromatography, factional 
crystallization and the like. 
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Similarly 4.ammo-3,5-dibromo-6-methyl-picolinic acid dihydrate (melting point 175- 
176°C) is prepared by reacting 4-amino-3^-dibromo-6-methyl pyridine methanol with potassium 
permanganate. 



14 



PAGE 46/48 ' RCVDAT 1/1412005 9:42:19 AM [Eastern Standard Time] * SVR:USPT0-EFXRF-1/2 * DNIS:8729306 * CSID:3173374847 ' DURATION (mnws):1M0 



ft/rt/2005 10:04 FAX 3173374S47 DOW AGRO @047 



Claims 



1 Substituted 4-ammo-3,5-dmalo-6-aIkyl picolinic acids corresponding to the formula 




in which R represents an alkyl group with W carbon atoms, Q represents a carboxylic acid 
group of the formula -COOH and the addition salts with an acid, a substituted carboxylic acid 
group of the formula -COOR' and the addition salts with an acid where R is an alkyl group of 
less than 1 to 4 carbon atoms, or a carboxylic acid salt of the formula -COOM where M 
represents an alkaline metal, an alkaline earth metal, copper, iron, zinc, cobalt, nickel, an 
ammonium group, substituted ammonium group, said substituted ammonium group containing a 
lower alkyl group of 1 to 4 carbon atoms, each X independently represents a chlorine, bmmine, 
fluorine or iodine atom, and each Y represents independently a hydrogen or a lower alkyl group 
with 1-4 carbon atoms, 

2. Compound as in claim 1 characterized by the fact that R represents a lower alkyl group 
having 1 or 2 carbon atoms. 

3. Compound as in claim 1 characterized by the fact that R represents a lower alkyl group 
having 1-2 carbon atoms and each X represents independently an atom of bromine or chlorine. 

4. 4-aminc>-3,5-dichloro-6-methyl-picolmic acid. 

5. 4-anuno-3^^bromo-6-methyl-picolinic acid. 

6. 4-ammo-3^-dichloro-6-ethyl-picolmic acid. 
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reacting a substituted pyridine corresponding to the formula. 





OI 

in which R, X and Y are the same as defined in claim 1, with potassium permanganate in the 
presence of aqueous sodium hydroxide. 

8 . Herbicide compositions characterized by the fact that they include a compound according 

to any of claims 1-6 and a vehicle. 

Herbicidal compositions according to claim 8 characterized by the fact that the vehicle 

consists of a finely divided solid. 

10. Herbicide compositions according to claim 8 characterized by the fact that the vehicle 
consists of water and a wetting agent. 



9. 
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